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ABSTRACT 

re?ractlna T °forcf n o? ^weight, compact lens by specifying the resultant 
retracting force of a 3rd group, a 4th group, and the rear group of a 5th 

KTi- 1 , ^ lat i 0n ° f thS ° n - aXiS between a 2 ^ and 9 Se P 3rd group 

an a telephoto end infinite-distance state 9 P 

CONSTITUTION: The 1st group I is a fixed positive lens group, the 2nd group 

II is a negatxve lens group which moves for power variation at the time of 
zooming, and the 3rd group III is a negative lens group which is used even 
and th CUS ^ WhllS an ±mage PlanS iS made const ant at ?he time of zooming? 

poltive' ?eL "iT? H h" v 3 5 iXSd P ° SitiVe 1SnS gr ° Up COm P° sed of one 
positive lens IV- 1 which makes divergent luminous flux from the 3rd group 

III sort of convergent and the 5th group V consists of the front group VA 
and rear group V5B. The front group consists of a positive lens VA- Having 
a high-refractive-mdexd surface on an object side and a negative lens VA-f 

;" ng » high-refractive-i»dex surface on the object side, and tZ «. 
group a three-element positive lens group consisting of a positive lens 

^2' t , negatlVe f men " cus lens VB "2 having a convex surface on the object 

tif Ahn t a /° S ^ 1Ve ! nS VB_3 haVing a large-refractive-index surface on 
the object side. Then, there is a stop between the 4th group IV and the 5th 
group V and meets requirements shown by inequalities I 



® 2: B3 # I* :2r |g (a) BS63 - 44614 

// I S I lift A _«£ig 

. gESfs# asaEft %gag>& i eg) 

®tt SS PS61— 188873 
©Hi SI BS61(1986)8^12B 
©ft W * ffl * gr a ^ra^Km*|x$±Br2Tg3(«% *Eafer* • 

fit 



TO* 

1 . ft IR 0 £ ffc 

2 . Sf Iff $ *> ft U 

1. Wl«KilSStf)iE^yxff, m 2 li X - 

5 > # & t b % « t ^ ft ^ ^ x n . *n 3 
» it x - * > r*z n « iti * - a? c a h , * -> •? t 
-^>ri:uiiv^n^>xj!F, « 4 u « 

(<: -J- * c * ?> i & <n'£\' > x h> :> U b\&f&9 > -£\' 
> X , »5ff{i»fl.ttBi:» A , fti ft 0 tt 
v W Iff ifi t ft ft ft \z |«nt fc jE v > x t PI t; < ft v 
JU J^S * ft f* fl ft ft A > X *> 2 ffc jt 
ft ii ili * ^ x t f* fl c a *> A / - x » x u > 

Xtav»jffltfaBtft«:fl|c|fijitfcjEi'>X4«)3 
Hti9/**Wffc^fcjft^i!;^VXtfTJ>9, At 4 

twatizt twisi-us > ? ^ ft * r * 
</7iiix-ii/>x: 



0.72< * ff y * VB< I. )8 
0. 13 < I * H | x J |J < 0. 20 

# n : fftsffa&jfcjfl iff 
<* n : t »-ia«»jsttrogt2^ t an 
&<r>m±mm. 

3 . 55 rvi <r> # * ft g it,i 

> f £ tr i tfr^ijy^fll^x-Ak^xicrat 

4 f > X flll*'flI«D5i:^j < f 0 t S 



-81- 




fit * , 

^ * < r l± ff i ir til AH G 1 - 3 3 4 2 3 5- £ *3 
1= * 5 tl X 4 J: 5 t jjfi * flt 1 k > X ft V 7 * - 

ft 9 g swa±*)jafi,fc W * ^ * ft . 

3 > '< > Mfc a* u it n ft z t tt m A'T >> 4 . 
-t^-cmi^^x^^jfifi, k tt * * * < -r * * 

^^IMAi****. L A- L ^ <n ti \k 1= X t t X 
- * > r ^ * Z & XL <?) & it iz X x * 7 * - 
^^ottl/Ulfl^ife^^^, - 52 ( . ffl g 

^ttUtfi^Bli, * - f 7 * - * * Ai y 




ftR]B363-44Si4(2) 

uu '« M 1* *' 81 51 -c * <n ft d a ^ 7 „ 7 * t ^ 

i^^i ? ft D3 2! & t>' ± t 4 # 

4 f 9 <n ni fc (- # % U fi* ft t>- n x w 4 * 4 7 
K * ^ x U % *fr*J»/9l=flJv. «>ft4 0ffltt9 
( * - t 7 4 U]A'i/^<f)ntfi:< * ttGt 1= 
*«4fl5«TU/:rt, * *> mr «: «o * > x# £ & 

»L-c**»s**tiAfctt, 

£ * * b *> 1: * c, ? * * a r . 

iK to :r « 3 ^ ,* >, y tj i, > xftt ft < ft ^ -t L 
A *»r*efjrj*/*jn*>xt:i±a3frv'. 

ft 9, tan 

* £ * IX * & U * 5Mfc L -C L A a * ,< * Mt 



ft 

v , tt % a > ,< ? f % '£ HS T> >> 9 JR 21 £ fcf £ 

* T x * / 1 M x - & u > x * teixm t * U 
to it*, 

tt T , * ft W C ^ v. -c L < K (91 T 4 . 

iff a: <n i t ^ ^> ^ u t ^ y < y |± ^ r 

* 2 {/< «; x - ^ ) fc , PJt < AmjQf^f^^^^ 
tlR3llf(3^M^)i:R,/i, A fc 7 t - 

«t J fa A 3! fi(t 4 0 i 9 HfJ A» ft J: ^ , ^ ^ 

x . m 2 # < b ) *< x - s > rot iz # f* co fc *b 11 
S!i-r4A^^xi!?» »3«(B)*'x-s>^nc 

+ t%H7 * - » >,y r]Z 1>l!l>* 



«l m L fi W tt Jt * f <> IK $ ft # c r ^ i 

« iE * ^x(iy-i)*. ^ft^ssgioifi. >x^p, 

» 5 ||(V ) *' jw » ( V A), afflt"<VD)fc»*A, ,Vi 

1 ) •»« tttwfflff BB |SJ It J| 1^ > X (VA- 

2 )«0 2 «: Jt 9 A 0 % «n>>'iE * v X(YB- 1 )i 

2) t«*«fc:av>Jilffafftfil(tfcjEi-^x(VB- 

3) i:^3flcJ:9jtft4jEu^xn-Ti>9, ffi 4 ( IV 

tt T ^ ^ ft ^ i» f :p ^ q t t 4 . 

( 3 ) 0. 72 < * (V/ * VD< 1.18 

(2) 0.13< I * m 1 X JQ< 0.20 

Hi L % 

^ iv: ^4 nnn&mvt ft * 



-82 




r h ft . 

ft*;. SB 5 tftttf(VD)<7)j|B tf^li #5tf(^ x 9 
-*>x)<nmVrf)t:tkt>h7T 9 f - t ft h<n 
V. JTl 4 tf(JV )^JGJ*f » t to 5 (VB)(0 JBiff 

71 T ffl •> ft U . 

t * ft * ft . 

tt±£*&!Ru<jMtfr7* - ovrtiM 

^nft<«:4fcA, X-Afi5*>77*-4*{& 
* * ft < ft 9 * RtFNOfi)litfKl5ff(7 
a * - v v x ) <r> Ifi IE ft 4< ft < 

tt.ZOt^iJlt^ty ? '< - A* f0 4' A £ & 

" - a- 40 4< A t ft l*+<iR2»iE*'ftL < * 

•Cv^i. it-5-x^-vvx<o ffl-jSt ffi a 4* Ik < ft 

*fcrtft!;FNO*>k>xriiia9^tt4';fc* < 

ft o -C L * i . ± T il ^ n t 9 , ?' * * / 9 

<0 0 ©J «t 0 ( * - J 7 4 V A ) (i /> L V {, * 5 v« - 

^ * * ^ w a ^^^-t-^^ffltrf^h-e-^isoas 
tx-<-x«r>rac&£*Lfc<,*>rj!>ft. * ft { 2 ) 

J: 0 t S ( 4 o t L h» , X "< y ? « f 7 > |; f ; 
ft. *ft(2)^>«I^±R*tti./vir v mi 

1 »-^XtttO<0|a«*'ft<ft'J ; KiUiS 
ft ? A tt J1- *> 7 - ? J- * £ Jft *r jj| Q £ < <ft 0 

* i J? <o*r SJj tt A * < ft o -t l * ? . mix* 

7 7 * - ii * ft 1*4'* % < ft t) fcstf 

ft *5 * jR 1 <0 ft to & It % * K A- i£ «5 <o Jil tt 

tt 9 0>ft» £ ft Ift ft * $ |c jt ft Sfl jfc 4' * £ L ft v i 

'*t<t4fcAC, * # 4' I* > X U A If t ft R 
^ttvU^li, JE * JO Iff A * 'J* 2 < L » A 

<r> a in n t k * < r * cc « 4< ft $ n -c w & . r ft 

* 5S W rii , fll I # <o 3* 1 u > X <ny*%Vk<n 
lii J= 4B fTr ^ * * £ < L » fft 2 <o # i * ^ x <o 




WBHffl 63-44614(3) 

tr, lt^ou a if ?«nii\ 12 * 

& 4"i* 5 < ft * . *fcft4ff<r> in ufa ft 

i < f? it , /< * ?7r~4X4<lfl<ft9£i£t 
A' < ft ft . ifc, ^A^-k^Xt^«*r&5t 

* « * 4< fli < ft 9 * *oMJftvAf-^r«n 
* ft U )l± * 4 *> * * * < T ft fc 

*ftr/>ft. *ft(i )*)TRtttit»4ff«|j| 
fir * 4' * ft < ft * t % # 9 c A If t ft it X v + 5> 
« * s n r . f *>M*M o tfi*'/i^ < r 5 ft < ft 

t A' T * ft v ± c JR ^ t -I- KKiani ft v» fc 
- * . ^ 5J v» x it tft 4 £• 1 «c <0 w > X -c 

ft 9 /Jt r 6 : 1 1: i o t 3 x v ii- o-c v. & 

Hi T Hfl t L i i , 

*i*to*>m*>jE*>am?}*4+* < t a « bi ^ a 

If L it K : *> i 9 JO t ft v* Je iCLtwt. 
r k «o:ki:n, « i «Faiti*t;«Ltt 

0% W T i * ^ i: d > ,< ? \ C ft 9 , *J IJU Sff 6 1 - 
3 3 4 2 S^fcffiC^snfcfcacoHtA^,, ? 

r^i8^ejflc«'> i x k 9 *«cifja. 3 > w ^ 

f (» ft o fc . ± (r jt 9 n 1 . o y ,< ? t . flj 
T>>9lKSi>'J:<«JE5it,o- / <x7-fA'^- 

raiSL-c < ^ ^x t «' + 9> c 

T * ft . 

kt*» t-jj^r . gum* ri , r ,, 

r , • » li , * ^ W 4* *> R i. k > X <0 ifi ^ (ill »|« -t- . 
d,* d lfc d,».|i, ^^ffll^f, ft x. fc M±IHfM t H , , 
Hi* H , — it 5. » % f< 01 4- & £ fc u > x <n iD iff ifc % 
Ai» Aa'-li^difllft-^Ki.Ct'VX c07 



-83- 



®V k & . fl* 5 k 6, 7 @ (i ft « , * » tfl m 1 & 
M&>zm&.X&?<r> u >> x<nw%®v h * . -us, 
X « ft A jl IG A . i|» IK] ffi & |E » % A A £ A A ft A 

* * ft «n 8 3 & ft 0| \z t * v > x <n , ft A J& A A . 
1<AAAIEA. HffijSEttttSTtf) > X *> « £ 

2ft Wt- J: £ w ^ X^ftiSjftiEA. ^MAjatffiA* 
W ft HI A ft s -c <n v > x nx £ 0 r i> * . 



HBBB8B3-44614(4) 



XAtn 

r 

rt 
ri 
f < 
r« 
Tr« 
r» 
r* 
ri 
r ( » 

bi r r,t 
Br rtl 

r ( t 

r- r r »» 

V* r,. 

•fti ■ 
r»» 
r t » 

ri* 



f = 9.25-52 

in.inn 

34,48986 
-62.08512 
25.48095 
74.57397 
82.37049 
12.36447 
-14.74083 
13.77726 
-87.43370 
-25.54968 
1659.35101 
88.25202 
-27.14722 
oo 



.5 FM0./1, 

*±mmm 

d, 1.3 

d, 4.8 

d, 0.1 

d< 3.0 

d« 0.9 
2.8 
0.8 
2.8 

d., 0.9 
dn*BIK 
d,, 4.0 



AO 

26.02677 
-87.96916 
-17.93750 
-154.14971 
72.77422 
-24.53085 
36.36134 
12.22151 
16.71555 
-92.99169 



d,< 
d,, 
d,. 
d,, 
d,. 
d,, 
d.. 
d,» 
d, t 
d>, 
d, 4 
d«, 
d,. 
d, r 
d z . 



0.2 

5.0 

1.5 

2.0 

3.8 

2.1 

0.8 

8.01 

4.0 

0.48 

O.B 

3.14 

3.8 

5.14 

5.5 



65-2.06 2* 

N, 1.80518 
N, 1.51680 

N. 1.71300 

N, 1.77250 

H f 1.71300 
Hi 1.80518 

N, 1.80500 

Ht 1.77250 

N» 1.51680 

H,o 1.71300 
Hi i 1.80741 
Hi i 1.69350 
N,, 1.60518 
N,< 1.72000 
N,, 1.51630 



" =48.32-9.03 

7 7K&( *<J) 

*. 25.43 
» . 59. 48 

53.93 

49.77 

53.93 
v. 25.43 

40.97 

49.77 

v. 59.48 

*i. 53.93 

31.53 

50. 2D 

25.43 
" i * 50.31 
" i % 59.48 



f d«* d, # * d,.* 

9*25 1.0 19.534 5.528 

22.0 12.891 6.710 6.461 
52.5 19.962 4.6 1.5 

£ft!04.638 * JV7# 8 = 0.903 

I 4 HI I X d B =0.147 



f = 9.25- 52 





r r ' 


111. 1111) 




ri 


34.53352 


1 


r» 


- 62.02170 




r ( 


25.72312 




■ r* 


78.70563 




r r * 


68.66689 




r> 


12.37432 


e 


r ■ 


- 14.86682 




rt 


13.78948 




- r i * 


- 80. 30449 


or 


r'" 


- 26. 20006 






641.10514 




L r,, 


50.44187 
- 26. 74399 


B 


['" 


oo 




L r 1 1 
r i » 


oo 




. rit 


24.83499 


v* 


r t • 


- 139.88225 




Tit 


- 18. 38216 




■ r, , 


- 244.38585 




- r, , 


66.99445 




r» j 


- 23.22788 




r i « 


37.33765 




r»* 


12.00056 




r,. 


16.69376 




rti 


-69. 45368 



-5 FHO. 

*±nmm 

d, 

j, 

d, 
d. 

4 

d. 

d, 
d* 
d, 

d,. 



/I. 65- 2. 06 2* = 48.32 

" "* 7 ? 



1.3 
4.8 

0. i 
3.0 

0.9 
2.8 
0.8 
2.8 



d,, 0.9 
d, , * itJK 



d, , 
d, , 
d,, 
d,. 
d, > 
d,. 
d., 
d,« 
d>. 
d>, 
d,, 
d,« 
d,» 
d,. 
di« 
d,. 



4.0 

0,2 

5.0 

1.5 

2.0 

3.8 

2.1 

0.8 

8.09 

4.0 

0.48 

0.8 

3. 14 

3.8 

5. 14 

5.5 



W iff * (Nd) 

N i 1.80518 

M : 1.51680. 

N, 1.71300 

N« 1.77250 

N* 1.71300 

N« 1.80518 

M» 1.80500 

N. 1.77250 

N t 1.51680 



25 
59 

53 

49 

53 

n 
4 
4 
59 



Hi* 1.71300 v 53 

Nil 1.80741 »> 31 

N i i 1.69350 v , t 50 

M,, 1.8051S ^ 25 

H. , 1 . 72000 » H SO 

N i i 1.5)680 * l% 59 



?»BI|IBG3-446i4(5) 



/ 

9.25 
22.0 
52.5 



d, * 

1.0 
12.65 
19.9 



d t . » 

19.367 
6.602 
4.6 



£ U 103.901 



I # ID i 



d> « * 

5.633 
6.548 
1.5 

0.921 

X d II =0.147 



SI 

IV 



F&P[ 



[ 



ri 
r> 
r» 
r* 

r r » 
r* 
r» 
r» 
ri • 
r ( 
rn 

r.t 
Tic 

r t » 

Tit 

ri#- 
ri# 
rn 
r r>i 
rn 
rt* 
rn 
rt* 



f = 9.25- 

1U. 11111 
34.11019 
-60.62752 
25.60764 
74.77108 
111. 11111 
12.39339 
-14.56022 
13.55883 
-56.76601 
-23.39904 
340.72686 
64.86738 
-23.47178 

25.91534 
-78.84303 
-17.04538 
-142.8575 
66.46170 
-23.45352 
39.58129 
11.73938 
17.08209 
-86.94366 



52.5 FNO, 



/l. 65-2.04 



2« =48.32-9.03 
7^»( *d) 



d. 


1.3 


Hi 


1.80518 


V i 


25.43 


d. 


4.8 


M* 


1.51680 


" i 


59.48 


d, 


0.1 










d. 


3.0 


N, 


1.71300 


* 7 


53.93 


d,**T* 










d* 


0.9 


H, 


1.77250 




49,77 


d, 


2.8 










d. 


0.8 


N» 


1.71300 


* * 


53.93 


d. 


2.8 


N» 


1.30518 




25.43 


d,. 












d,, 


0.9 


H» 


1.80500 




40.97 


d,, 


• *r« 










d,, 


4.0 


N. 


1.77250 


» * 


49.77 


d,< 


0.2 










d,, 


2.0 










d,. 


3.8 


Nt 


1.71300 




53.93 


d,, 


2.1 










d,» 


0.8 


N,* 


J. 80741 




31.59 


d,. 


7.3 










d»* 


4,0 


Km 


1.69350 


* 1 1 


50.29 


d,, 


0.48 










dt, 


0,8 


N,, 


1.80518 


* 1* 


25.43 


d,, 


3.14 










di. 


3.8 


Nt i 


1.72000 


* t 3 


50.31 


d„ 


5.14 










dw 


5.5 


Hi « 


1.51680 


v I « 


59,48 



f 


d«« 


di, * 


d,, * 


9.25 


1.0 


19.769 


5.388 


22.0 


12.951 


6.858 


6.348 


52.5 


20.057 


4.6 


1.5 



££96.857 # iy/^YB^l.046 

I * DI I X dO =0.147 



ri 
rj 
r< 
rt 

r r « 
r» 
r« 
rt 
r t * 
ri i 



IV[ r,a 
B 



f=9.25-52 

111.11111 
34.66888 
-62.61592 
25.72661 
77. 14987 
86.74878 
12.45883 
-15.11492 
13.72752 
-64.75453 
-24.87919 
497.66673 
73.27145 
-26.03654 



VA 



VB 



F&P [ 



r„ 


00 




oo 


ri t 




r 


26.66839 


rit 


-85.04530 




-18.406 


^,,-211.78858 


r r>> 


69.30559 


ru 


-25.44289 


ri« 


37.72260 


r,« 


12.39299 


r». 


16.B7301 


Ttt 


-97.49989 


l T " 

*"r, t 


oo 


oo 



'A. FWL/1.65-2.08 2« 


= 48.32-9.03 


d t 


1.3 


Hi 


1.80518 


" i 


25.43 


d« 


5.0 


Nt 


1.51680 


V 7 


59.48 


d, 


0.1 










d« 


3.0 


N, 


1.71300 


v > 


53.93 


d,**T* 










d* 


0.9 


N« 


1.77250 


» i 


49.77 


d, 


2.8 










d* 


0.8 


N, 


1.71300 




53.93 


d. 


2.8 


N. 


1.80518 


» * 


25.43 


d ( « 












d.. 


0.9 


Nt 


1.80500 


» i 


40.97 


d ( , 


««Tft 










d,, 


4.0 


N. 


1.77250 


*> * 


49.77 


d,< 


0.2 










d,, 


3.0 


N. 


1.51680 


" i 


59.48 


d,. 


1.5 










d,, 


2.0 










d„ 


3.8 


Ni * 


1.71300 


» i* 


53.93 


d,» 


2.1 










d,* 


0.8 


Hi i 


1.80741 


V tl 


31.59 


d,. 


9.0 










d„ 


4.0 


N«, 


1.69350 


* 11 


50.29 


d„ 


0.48 










d„ 


0.8 


N,, 


1.80518 




25.43 


di, 


3.14 










d,. 


3.8 


N,. 


1.72000 


* 14 


50.31 


dtt 


5.14 










d,. 


5.5 


N,, 


1.51680 


" i* 


59.48 



-85- 




f 




<*••* 


d, , * 


9.25 


1.0 


20.145 


5.589 


22.0 


12.902 


7.580 


6.253 


52.5 


19.934 


5.3 


1.5 



£ftl04.934 # !V/#Y0 =0.916 

I * H I X dO =0.180 



V A »• fit 5 ffi ft VA-1 »- IE ^ V X 

VA-2-fl u y X 

V B «. » 5 ZttkR V8-1- £ v > X 

VB-2-- ft/-X^X^^X 
VB-3-iE > X 




?$BfJB3G3-44B14(6) 

4. mm <r> t$ n\ * & m 

» 1 • 2, 3. 4 E*i ft '/ * B UK fcl , 2, 3. 

Br***. i5 5 . 6, 7 BI li ft 4 . $ ft m SM % 
* « C i * v v x <n tk i!i £L B> ft , <(■ 151 i!( * jfO & , 

X*> ftiS/SHI** 'Ml 1ft A IE tt. *a t!i //. Hi At 4* B 
TOkXX^iK2*a?),i. flUU 12, 13Htift 
'»*»»IB33EJI«i;i4i''/x« l & ffi j£ IG tt * 
■MB ffi A ffi » , Jfl Jfi jflt B! tttt S ? v y x <n «[ £ 
EJ"C*>*. WI4, 15, 16011 ft '< , * 52 # 4 y£ 

a « is * * * >• <n a is * m & . «mjii t!i tn « , 

*a Hi j& K ft 4* £ r u > x <n ik & W v h 4 . 

I - flt 1 ft 
n — m 2 « 
id ». ^ 3 n 

ff - » 4 « V JE k ^ X' 




55 2 @ 



£ VlhZ 




$ 3 m 



?IBSB363-4461^(7) 



38 5 



Y'4Z 



4 m 



7A-I 7 8 "' 7*J 




VA-Z Tfi-Z 



1F-I / VA-l/ VB-I / y*jF£P 





,' 0t °'l '0.1 Of .44 40 

Ff^'l6S Y'*4.Z Y* m 4Z 



* 6 & \\ 



JC 



-a/ 0.1 

'ASS 

f A 



» 7 m " 




-ft/ a/ 




-o.i at 



Y'=4Z 



m 9 



% 9 




Y-4Z 



-0.1 01 




-ft/ A / 



& 10 S \ 



-ft/ A/ 





-a! o* / 



40 49 

3l &°/o 



Fm.'tM 



r* 4 2 



* // B \ 



# 



-ft/ <u 



Fm.'/ss 



Y'~4Z 



DM 

•OS 



-01 OJ 



* /2 B \ 




~0i ft/ -«/ -i 



Fm*i.is 



r*4.2 



•44 4 0 

jk 0 *yi 



Y--41 



% 13 0 




-ft/ „ ft/ -(n/ ft"; 



£ it)'/* 



-87 



WBB3 63-44614 (8) 



pNB.'2.0t> 



% 14- ® 



SC 



-0.1 0] 




— SC 



-0.1 0.1 

Muz zstjHf 

Fm.'i.65 



SC 



-0.1 0.1 





4.2 






\ 




\ 




\ 




\ 




\ 




\ 

t 





-05 



-0./ o.\ 
YW.2 



i . 



DM 



-0-1 0.7 



DS 



■01 0.1 



-4.0 4.0 



-88- 



